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Novel Dispersants for Use in Organic Media 
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We, Imperial Chemical Industries 
Limited, a British Company, of Imperial 
Chemical House, Millbank, London, S.W.L, 
do hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to dispersants for 
use in- dispersions of liquid or solid particles 
in an organic medium and to dispersions on 
an organic medium containing such disper- 



According to . this invention: we provide a 
dispersant far use in dispersions in organic 
media, the dispersant having the formula: 
O R R 



Ar— (CH=CH)» 



=CH) n -^ L-O— C-J^i 



OH 



20 



25 



R R 

in which Ar is an aromatic group, n is 1 or 
0 7 from 2 to 3 R groups are mdrvadually H, 
CH 3 or QHs and the remaining R group or 
groups individually or the remaining group 
R — C — C — R in combination provides a sol- 
vatable chain-like component of at least 12 
links. Preferably the solvatable chain-like 
component is of at least 18 links. 

By "chain-like" component of at least 12 



links, is meant a component which com- 
prises at least 12 atoms linked: ire series tt> 
form a linear chain-like structure. The atoms 
so linked will usually be carbon, but these 
may. be interspersed with other atoms such 
as oxygen. 

The term "solvatable" as applied dn this 
specification to the chain-like component of 
at least 12 links implies that the component 
can exist in an extended molecular state in 
the organic medium; a simple derivative of 
such a component usually is soluble in the 
organic medium where the medium is a 
liquid and compatible with the medium 
where the medium: is a pfolymeric solid 
Generally, in-order to achieve this objective 
the polarities of the organic medium and the 
component of the dispersant solvated thereby 
must be similar. For example, for use ins an 
organic medium which is a non-polar liquid 
the dispersant component to be solvated 
generally must also be non-polar; for use in 
a polar medium the dispersant component 
generally must also be polar. In general, the 
polarity of the component will depend on 
the nature qtf the other atoms or groups 
attached to the basic chain structure. 

The shorter chain-like components are 
represented, -for example, by simple chains 55 
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45 



50 



1 



9/14/06, EAST Version: 2.0.3.0 



1,108,261 



such as occur on long chain fatty acids, e.g. 
lauric, myristic and palmitic acids. Chains of 
at least 18 links, such as occur in stearic and 
behenic acids are preferred. The chains in 
5 such adds are non-polar and so are solyated 
by non-polar organic liquids such as alipha- 
tic hydrocarbons. Longer chains of this type 
are found in dimers, trimers and higher poly- 
mers of a hydroxyl-containing long chain 
10 fatty acid such as 12-hydroxy stearic acid 
Alternative chains may be provided by: 
epoxidised natural oils; 
low molecular weight epoxy resins derived 
from epichlorhydrin arid a dihydric phe- 
15 nol such as diphenylblpropane or a con- 
densed phenol; 
gums, such as rosin, copal, damar and 
kauri and their esters with, say, glycerol 
and polymeric products thereof. 
20 At chain lengths above 30 or so dt be- 
comes more convenient to characterise the 
chain-like component in terms of molecular 
weight. Suitable components of molecular 
weight in the range 500 to 1000 are: 
25 polyester chains such as alkyd resins; 

polymers of alkylene oxides such as ethy- 
lene, propylene, butylene and hexylene 
oxides; 

higher molecular weight epoxy resins; # 
30 paloyarnide resins such as those derived 
from thermally dimerised fatty acids; 
polymerised drying oils; * _ 

phenoMonnaldehyde, urea^ormaldehyde 
and mekmine-formaldehyde resins; 
35 polyurethanes. 

Chain-like components as represented by 
compound?? of molecular weight in the range 
from 5,000 to 10 6 are provided bv addition 
polymers. The polarity and therefore the sol- 
40 vatablMty of this type of component may be 
varied by selection of appropriate monomers 
from which to form the addition polymer. 
Where the organic medium is non^polar, e.g. 
a Hquid aliphatic hydrocarbon, the following 
45 are examples of suitable dispersant chains 
which can 1 be dissolved: 
polymers of medium and Jong chain esters 
of acrylic, methacrylic or ethacrylic odd, 
e.g. stearyl, lauryl, n^ootyl, 2-ethyl hexyl 
50 and n-hexyl esters of acrylic or meth- 
acrylic acid; 

polymeric vinyl esters of medium and long 
chain acids, e.g. vinyl stearate, vdnyl 
laurate and vinyl occoate; 
55 polymeric vinyl alkyl ethers; and 

polymers of unsaturated hydrocarbons, 
such as ethylene, propylene, isobutylene 
and isoprene. 
Where the organic medium is a liquid; 
60 which is mainly aromatic hydrocarbon in 
nature, dispersant chains similar to those 
listed above may be used and, in addition, 
shorter chain analogues, e.g. polymers of 
ethoxyethyl methacrykte, methyl methacry- 



late and ethyl acrylate, and polymers of vinyl 65 
alley! ethers such as vinyl methyl ether and; 
vinyl ethyl ether. Also: 
polymers of styrene and substituted sty- 
renes, such as vinyl toluene and co- 
methyl styrene; 70 
polymers of alkylene oxides, such as 
ethylene, propylene, butylene and hexy- 
lene oxides; and \ 
lower molecular weight polymers of vinyl 
halides and vinyl esters, such as vinyl 75 
chloride and vdnyl acetate, 
can be dissolved in such an organic Mquid. 

Where the organic medium is a liquid 
which is highly polar in nature, e.g. ketones, 
esters and alcohols, suitable dispersant chains 80 
which can be dissolved in the liquid include: 
polymers of styrenes, alkylene oxides, vinyl 
alkyl ethers, vinyl halides and vinyl 
esters as mentioned above; 
polymers of acrylic and methacrylic acid 85 

amides thereof; 
polyethylene and polypropylene glycols; 
hydroxylated polymers, e.g. polyvinyl alco- 
hol; and 

polymers of glycol mono-methacryktes and 90 
acrylates. 

Naim^y-ocairring polymeric chains such -v 
as those of rubber and cellulose may also be 
used, if necesary, (modified to make them sol- 
vatable by the selected organic liquid of the 95 
dispersion. Solvatable polymeric chains ob- 
tained by condensation of dicarboxylic acids 
and aliphatic diols or diamines are also 
suitable. 

The term "polymers" as used above in- 100 
eludes copolymers and these may be random 
or graft copolymers. 

Those examples listed above are merely 
illustrative of the principle to be followed" in 
selecting a chain-like component which will, 105 
be solvaied by the particular organic liquid 
in which the dispersant is used, lc. the prin- 
ciple that the dispersant chain, to be solvated, -. 
must be of similar polarity to that of the 
organic liquid. ^ 110 

Similar considerations apply -ul. the case 
of solid polymeric organic media, though, here 
the choice is more limited and generally it is 
preferred to use a polymeric dispersant com- 
ponent the polymer chains of which are simr- 115 
lar or closely related in composition to those 
of the medium. There are exceptions to this 
generality; for example, polymethyl methr 
acrylate and polyvinyl chloride ate compa- 
tible over a wide range of proportions, so 120 
a dispersant suitable for use in a polyvinyl 
chloride medium' may contain polymethyl : 
methacrylate chains, and vice versa. 

Polymeric organic solids usually are of 
high molecular weight, eg. more than 125 
100,000, and in many cases the sodvated 
chain-like component of the dispersant used 
therein needs to be of a comparable mole- 
cular weight in order to avoid degradation 
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of the properties of the solid. Ia the case of 
dispersions dn organic liquids (the solvated 
chain-like component is usually of molecular 
weight less than 100,000. Higher moleoukr 
weights ore not preferred, chiefly because of 
the much higher weight proportion of the dis- 
persant which would be required. 

The ester link in the above formula is of 
the type produced (for example by reacting a 
carboxyl group with an epoxy group in that 
the opening of the epoxy ring results not 
only an an ester link to one carbon atom of 
the epoxy group but also the production of 
a hydroxyl group on an adjacent carbon 
atom. A similar structure may also be pro- 
duced for example by esterifying a carboxyl 

Dipole moment 



50 



group with one hydroxyl of an «^gjlycol 
group. 

Another essential feature of the dispersant 
is that it contains linked to the solvatable 
component through the ester link, an aroma- 
tic group. The aromatic group may be a 
simple group such as phenyl, or a condensed 
polynuclear group such as naphthyl or a 
•heterocyclic group derived from such com- 
pounds as .pyridine, quinoline and pyrrole. 
The 'aromatic group may itself be linked to 
the ester group by an ethylenic link C=C 
Preferably the aromatic group contains one 
or more substiruent polar groups. Typical 
polar groups and their approximate dipole 
moments are: 



20 



25 



30 



35 



(10- 18 e.s.tt) 

4;0 
3.0 



— nr 3 + , —so/, — cocy 

betaines — ^N+OTaGO/ 

— CN, — NQ — N=C=Q, — N=C=S, —NO, 
— COC1, —NO 
sulphone 



\ 



/ 



sulpboxide 



40 



\ 



nitrite group, nitrate group, amine oxides — N— >0 



2.8 



carbonyl — C— R 3 



— C— H 



45 





oxime — C=NOH 




2.5 


^O z mi^^F 5 y^JCa 3> — CH 


CI* — CH 2 Cl 


2.0 


— so 3 h, — cooh, — coor~ 




1.5 


— OH, halogen* — NHCOR 




1.3 


—OR, — SR 




1.0 


— NH 2 , — NHR, — NR 2 





R signifies an alkyl or aryl group 

This list gives numerical' values without reference to direction. 



A particularly useful group is the mtro 
group attached to the aromatic ring. 

In the above formula the hydroxyl group 
adjacent to the ester linkage is obtained when 
the ester linkage is formed by reacting an 
'aromatic carboxylic acid or a derivative!, such 
as the acid chloride, with one hydroxyl of 
an s/?-glycol, or the epoxy equivalent, 
attached to or subsequently attacked to the 
chain-like component. 



-For example, suitable aromatic adds in- 
clude ben zoic, naphthoic, mcotinic, pdcolinic, 
qumaldinic. and derivatives containing sub- 
stituent polar "groups such as those listed 
above. 

The ccy/3-glycol or epoxy structure to. be 
esterified may already -be attached to the 
chain-like component at the tome of esteri- 
fication. Epoxy groups are particularly con- 
venient to esterify and these may be intro- 



60 



65 
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duced into the chain-like component, for ex- 
ample, by reacting epichlorhydrin with com- 
pounds containing hydroxyl, carboxyl, phenol 
or amine groups or salts thereof, oxidation of 
5 an ethylenie linkage or removal of HQ from 
an c^/£-cHorhydrin. 

Where the chain-like component is an 
addition polymer, the epoxy group may be 
introduced by copolymerising an epoxy-bear- 

10 ing monomer with another monomer or mono- 
mers to form the polymer. Suitable epoxy- 
foearing monomers are glycidyl acrylate, gly- 
cidyl methacrylate and aliyl glycidyl ether. 
Another method of providing the adjacent 

15 hydroxyl group is to react a carboxyl group 
attached to the chain-like component with an 
ester of the aromatic acid containing an 
epoxy group adjacent to the ester linkage, 
eg. a glycidyl ester of the aromatic acid. 

20 These esterification reactions may be 
catalysed by a tertiary amine such as di- 
methyl lauryl amine. 

In one embodiment the two carbon atoms 
currying the R groups in the above formula 

25 may form an integral part of the solvatable 
chain in that they are derived from an inter- 
mediate or terminal portion of a solvatable 
chain. For example, where the solvatable 
chain ds derived (from an epoxidised oil by 

30 reacting an epoxy group located on an inter- 
mediate portion of the oil molecule with an 
aromatic acid, then the two said carbon atoms 
form an integral part of the solvatable chain, 
being derived from it. Similarly, when an 

35 epoxy resin having a terminal epoxy group 
as reacted, the two said carbon atoms will be 
derived from a terminal part of the solva- 
table epoxy resin chain. 

In yet another embodiment, the solvatable 

40 chain may be linked to one of the said car- 
bon atoms through, say, an ester link. For 
example, this structure is obtained when, say, 
an aromatic acid is esterified with an epoxy 
group on an addition copolymer in which 

45 the epoxy groups have been provided by 
copolymerisation with a glycidyl ester of an 
unsaturated acid. In this case the solvatable 
chain is provided by the addition polymer 
which is linked to one of the said carbon 

50 atoms through the ester link in the glycidyl 
co-monomer. In an alternative form of this 
other embodiment, the solvatable chain may 
be part of a block or graft copo^gner. 
The dispersants of this invention may con- 

55 tain per molecule more than one aromatic 
group attached through an ester link with an 
adjacent hydroxyl group as shown in the 
above (formula. Where more than one aroma- 
tic group is attached in this way to the same 

60 solvatable chain-like component then the sol- 
vatable chain should contain at least 12 links 
and preferably 18 links per aromatic group. 

Since the effectiveness of the dispersant 
in a dispersion of any particular solid or 

65 liquid may vary with the nature of the aro- 



matic group, the dispersant may also con- 
tain aromatic groups of different types so 
that it is of more general use in dispersions 
containing different solids or liquids. 

The possibility of attacking more than one 70 
aromatic group to a solvatable chain of suit- 
able length arises particularly in the case 
where the solvatable chain-like component is 
an addition co-polymer, one co-monomer of 
which provides a reactive group by means of 75 
which the aromatic groups may be attached 
to form- the 'dispersant. Ire random copoly- 
mers of this type, aromatic groups may be 
attached at several points along the length 
of the random polymer chain. In an alter- " 80" * 
native embodiment the copolymer may be a 
block or graft copolymer in which die re- 
active groups, by means of which the aro- 
matic groups are attached, are confined to 
one segment of the copolymer, another seg- 85 
ment of the copolymer providing the solvat- 
able chain-like component. 

According to this invention! we also pro- 
vide dispersions of a solid or liquid disperse 
phase in an organic continuous phase in 90 
which ai dispersant of the above-described 
formula is present, the chain-like component 
of the dispersant being solvated by the 
organic continuous phase. 

The invention' ds of particular value in 95 
improving dispersions of pigments, pesticides, 
blowing agents, metallic powders, solid poly- 
mer particles, such as polyvinyl cMoiide^ 
polyvinyl acetate, polyvinyfidene chloride, 
polyethylene, polypropylene and polyacrylo- 100 
nitnle and liquid particles of insoluble low 
molecular weight polymers. The particles 
may be dispersed in the organic continuous 
phase by a grinding, milling, emulsificationi 
precipitation, or other technique. The msper- IQy. . 
sant may be added to the* medium In which 
the particles are to be dispersed or the par- 
ticles may be pretreated with the dispersant. 
The invention is of particular value in im- 
proved dispersion of pigments in coating 110 
compositions and in moulded and extruded 
plastics. 

The proportion of dispersant to be used 
will depend on such factors as the disperse 
phase content and particle size of the disperse 115 
phase, the size of the chain-like component 
of the dispersant, the nature of the aromatic 
group and the strength of any polar group 
attached thereto and the number of aromatic 
groups attached to the chain-like component, 12tt 
and may range from as low as 0.1% to 200%' 
or higher by weight of the disperse phase. 

The use of dispersants of this invention! 
can lead to an increase in the volume of 
material which can be dispersed in the organic 125 
medium, or to an improvement in the flow 
properties of dispersions in organic liquids, 
or to an increase in the rate of dispersion of 
the material in the medium. In one particular 
type of dispersion, i.e.. dispersions of pig- 130 
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ments hi paints, the use of the dispersants 
can lead to improved gloss, colour values or 
opacity. 

When the dispersants are used in pigmen- 
5 ted paints in which the chain-like component 
is solvated by the volatile organic liquid 
used to dissolve or disperse the rilm-forming 
component of the paint it is highly desirable 
that the solvatable chain of the dispersant 
10 should -be compatible with the filmnforming 
component in the dry film of paint left when 
the volatile organic liquid of the paint has 
evaporated. In solution-type paints it is pre- 
ferable -that the solvatable chain be of the 
15 same type as the main film-forming compo- 
nent; this latter is in solution in the volatile 
organic liquid of the paint and therefore the 
chain-like component of the dispersant, being 
of the same type, will be readily solvated by" 
20 the organic liquid of the paint For example, 
where the main film-forming polymer is an 
alkyd resin then the solvatable chain-like com- 
ponent of the dispersant used to assist disper- 
sion of pigment therein is preferably an 
25 alkyd resin to which has been attached the 
aromatic group and adjacent hydroxyl group. 
Similarly, where the main polymer is an 
acrylic polymer then the chain-like compo- 
nent of the dispersant is preferably also an 
30 acrylic polymer. Again, where the paint con- 
tains an epoxy Tesin then the chain-like com- 
ponent of the dispersant is preferably also 
an epoxy resin. 

The three above-mentioned types of chain- 
33 like components are particularly useful _ in 
dispersants for use in improving dispersion 
of pigments in paints. Alkyd resins for such 
use may be of conventional types, the main 
polyestjernforming components usually being 
40 glycerol and phthalic anhydride though other 
polyhydric alcohols, such as ethylene glycol, 
mrnethylol propane or pentaerythritol, and 
other polycarboxylic acids, such as meta- and 
tere-phthalic, maleic, itaconic or trimdlitic 
45 acid, may be used to modify the properties of 
the resin. The alkyd may be modified with 
drying or non-drying oils (or fatty acids 
therefrom) such as linseed oil, soya bean oil, 
dehydrated castor oil, tung oil, talLoil, coco- 
50 nut oil or castor oil. Such alkyds containing 
free carboxyl groups are readily made into 
the dispersants by reaction with a glycidyl 
ester of an aromatic acid. 

Addition polymers such as acrylic resins 
55 are useful in that their polarity, and conse- 
quently their solvatability, can be controlled 
by choice of monomers. 

Epoxy resins are also very useful as the 
chain-like component in dispersants for use 
60 in paints containing similar resins. 

The invention is illustrated by the follow- 
ing Examples in which all parts are by 
weight. 

Example 1 

65 A methyl metbacrylate/glycidyl methacry- 



late copolymer was prepared by polymeris- 
ing a mixture of: 

parts 

Methyl rnethacrylate monomer 1091 
Glycidyl rnethacrylate monomer 34 70 
Benzoyl peroxide paste (60% 
benzoyl peroxide in dibutyl 
phthalate) 8.45 
Methyl isobutyl ketone 193 
Toluene 1118 75 

to produce a solution containing 45% of a 
copolymer of molecular weight about 80,000. 

The solution was diluted with methyl iso- 
butyl ketone until the solids content was 
38.5%. Approximately 12% of the epoxy 80 
groups in the copolymer were then esterified 
with paranitrobenzoic acid by xefluxing a 



mixture of: 

parts 

Copolymer solution as described 85 

above 2400 
Plara-nitrobenzoic acid 3.93 
Dimethyl lauryl amine 2.4 



until the acid value fell below 0.2 (add value 
is denned as the number of milligrammes of 90 
potassium hydroxide required to neutralise 1 
gramme of the 6olid content of the mixture). 

This modified polymer has been found to 
be a very effective dispersing agent com- 
pared with a methyl methacrylic hornopoly- 95 
mer or a more conventional methyl rneth- 
acrylate /methacrylic acid copolymer. 

For example, when a dispersion of the 
pigment Thio Fast Red w as prepared by 
grinding it in a ball mill with a 70: 30 mix- 100 
ture of toluene: methyl isobutyl ketone con- 
taining 20% of a 98 : 2 methyl rnethacrylate: 
methacrylic acid copolymer, the maximum 
proportion of pigment which could be satis- 
factorily dispersed was 4.9% by volume of 105 
the dispersion. When the organic liquid con- 
tained only 15% of the modified copolymer 
referred to above, i.e. the pam-nitrobenzoate 
ester of 97:3 methyl rnethacrylate: glycidyl 
rnethacrylate copolymer, the Thio Fast Red 110 
pigment was satisfattoriiy dispersed at a pig- 
ment volume of 10% of the dispersion. Other 
advantages obtained using the modified co- 
polymer as dispersant were (i) a considerable 
reduction in the time required to achieve a 115 
satisfactory degree of dispersion—rafter 32 
hours in the ball mill the product contain- 
ing the 98:2 methyl rnethacrylate : meth- 
acrylic acid copolymer dispersant had a fine- 
ness gauge reading between 5 and 10 microns; 120 
the product containing the modified copoly- 
mer, i.e. the 97:3 methyl rnethacrylate: gly- 
cidyl rnethacrylate copolymer esterrfied with 
para-mm>benzoic acid had a fineness gauge 
reading of below 5 microns after 16 hours 125 
milling time; (ii) an improved yield of dis- 
persion from the mill — whereas the product 
containing the standard dispersant was thixc*- 
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tropic, the product containing the modified 
copolymer daspereant flowed more readily 
from the mill; (iii) a considerable improve- 
ment in reflow characteristics and gloss of 

5 paints based on the pigment dispersion con- 
learning the modified copolymer dispersant 
compared with that based on the pigment 
dispersion containing the standard dispersant. 
Similar advantages over the normal 98:2 

10 methyl methacrylate : methacrylic acid co- 
polymer were obtained when the modified 
copolymer dispersant was used in organic 
liquids in which were dispersed, individually, 
a variety of pigments including titanium di- 

15 oxide, yellow iron oxide, Monostral Blue 
Lake, Milori Blue, Monastral Green, Carbon 
Black Lake, Cinquasia Red, Cinquasia Violet, 
Molybdate Orange, Vegetable Black, Kromo 
Red and Neospecrra Mark 2 Carbon Black 
20 ('Neospectra' and 'MonastraT are Registered 
Trade Marks). In the case of the last pig- 
ment a particularly good jetness of colour 
and blueness of tone were obtained. 

Example 2 

25 A 97:3 methyl methacrylate : glycidyl 
methacrylate copolymer was prepared accor- 
ding to the method given in Example 1, but 
instead of esterifying with para-nitrobenzoic 
acid, the copolymer was esterified with an 

30 equivalent proportion of a range of aromatic 
and heterocyclic acids according to the pro- 
cedure detailed in Example 1. The acids 
included benzoic acid, ortho- and 
meta - nitrobenzoic acid, 3 : 5 dinitro- 

35 benzoic acid, para-chlorobenzoic acid, para- 
aminobenzoic acid, p-toluic acid, a-naphthoic 
acid, para-methoxybenzoic acid, quaternised 
(by di-methyl sulphate) paia-aminobenzoic 
acid, nicotinic acid, picolinic acid and para- 

40 nitrocinnamic acid. AH dispersants prepared 
in this way showed on a variety of pigments 
some or all of the advantages listed in Ex- 
ample 1 when compared with the standard 
98:2 methyl methacrylate : methacrylic acid 

45 copolymer dispersant. 



ing solution of the unmodified epoxidised 
polybutadiene resin. 

Example 4 
A dispersant was prepared from epoxidised 
soya bean oil by esterification with para- 
nitrobenzoic acid as follows: 



Epoxidised oil 
Para-nitrobenzoic acid 
Aliphatic/aromatic hydrocarbon . 

(boiling range 155— 195°C) 
Dimethyl lauryl amine 



parts 
250 
33 

90 
0.4 



65 



70 



The niixture was heated with stirring to 
140° C. and maintained at this temperature 
until the acid value of the solid resin had 
dropped to 0.32. The product was diluted 
with a mixture of 1 : 2 xylol: aliphatic/aroma- 
tic hydrocarbon (as above). 

It was possible to disperse 50% more 
Vegetable Black in the organic liquid con- 
taining the modified epoxidised oil than in 
the organic liquid containing the correspond- 
ing unmodified epoxidised oil. 

Example 5 
A conventional long oil-modified alkyd resin 
was prepared based on pentaerythritol phtha- 
late modified with 68% of soya bean oil and 
having a final acid value of 9.6. This resin 
was reacted with glycidyl para-nitrobenzoate 
in the following manner: 

parts 

Alkyd resin (75% solids in white 

spirit) 1000 
Dimethyl lauryl amine 1 
Glycidyl para-nitrobenzoate 30.2 



75 



80 



85 



90 



95 



Example 3 
A dispersant was prepared from an 
epoxidised polybutadiene resin of molecular 
weight about 3,000 by esterification with 
50 para-nitrobenzoic add as follows: 

parts 

Resin 486 
Para-nitrobenzoic acid 19.5 
Dimethyl lauryl amine 0 5 

55 Xylol 489 

The mixture was heated with stirring to 
140° C. and maintained at this temperature 
until the acid value (as defined in Example 
1) had dropped to below 0.1. 
60 It was possible to disperse 33% more 
Vegetable Black in tke organic liquid con- 
taining the dispersant than in a correspond- 



The mixture was heated with stirring to 
130° C— 140° C. and held at this tem- 
perature until the acid value had fallen to 100 
below 1.5. 

Pigment dispersions were prepared, in ball 
mills using the alkyd resin modified with the 
glycidyl para-nitrobenzoate and the correspond- 
ing untreated alkyd resin. The following ad- 105 
vantages were noted when using the modified 
alkyd dispersant: 

Using Vegetable Black there was an im- 
provement in the flow characteristics of the 
dispersion. no 

With Monostral Blue there was a 20% in- 
crease in the proportion of pigment which ' 
could be dispersed and also some, improve- 
ment in flow characteristics. 

Using Monolite Yellow 10GS ('Monolite' 115 
is a Registered Trade Mark) the proportion 
of pigment which could be dispersed was in- 
creased by nearly 50% and despite this higher 
pigment content, general flow characteristics 
of the dispersion were improved. . 120 

Example 6 
Polymerised linseed oil of viscosity 30 
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poises and acid value 9.6 was -reacted with 
glycidyl para-nitrobenzoate in the following 
manner: 



Polymerised linseed oil 
Xylol 

Dimethyl lauryl amine 
Glycidyl para-nitrobenzoate 



parts 
500 
500 
0.5 
20 



aliphatic/aromatic hydrocarbon (boiling 
range 155° C.— 195° C.) was made in the 65 
following manner: 



The mixture was heated with stirring to 
10 140° G— 145° C. and held at this tempera- 
ture until the acid value had fallen below 
4. 

Pigments were dispersed in the xylol con- 
taining the linseed stand oil modified with 

15 the glycidyl para-nitrobenzoate and compared 
with pigment dispersions in xylol containing 
the corresponding unmodified linseed stand 
oil. The following advantages were noted with 
the modified linseed stand oil dispersant. 

20 Using Vegetable Black there was an in- 
crease of 50% in the proportion of pigment 
which could be dispersed. 

With Monolite Yellow 10GS there was an 
increase of approximately 50% in the propor- 

25 tion of pigment which could be dispersed. 
In neither case was there any deterioration 
in the general flow characteristics of disper- 
sions containing these higher proportions of 
pigment. 

30 * ~ Example 7 

A dispersing agent was prepared from gly- 
cidyl oleate esterified with para-nitrobenzoic 
acid. 

parts 

35 Glycidyl oleate 92 
Para-nitrobenzoic acid 32.5 
Dimethyl lauryl amine 0.1 
Toluene 92 

The mixture was heated with stirring to 

40 120° C— 125° C and maintained at this 
temperature until the acid value (as defined 
in Example 1) had fallen to below 0.2. 
Toluene was removed under vacuum and the 
product dissolved in aliphatic/aromatic hy- 

45 drocarbon (boiling range 155° C— 195° C). 
Pigment dispersions in the hydrocarbon 
containing the glycidyl~oleate modified with 
the para-nitrobenzoic acid were compared 
with pigment dispersions in the hydrocarbon 

50 containing corresponding unmodified glycidyl 
oleate. The following advantages were noted 
with the modified dispersant. 

Using Vegetable Black there was an in- 
crease of more than 200% in the pigment 

55 content and some improvement in the general 
flow characteristics of the dispersion. 

With Monolite Yellow 10GS the increase 
in the pigment content was of the order of 
10% with a considerable improvement in the 

60 general flow characteristics. 

Example 8 
A methacrylate-based polymer soluble in 



Lauryl methacrylate monomer 
n-Butyl methacrylate monomer 
Glycidyl methacrylate monomer 
Hydrocarbon (as above) 
Aliphatic hydrocarbon (boiling 

range 70° C.— 95° C.) 
Azodiisobutyronitrile 



586 
127.5 
37.5 
610 

1139 
7.5 



70 



The mixture was heated with stirring to 75 
86°' C— 88° C. and maintained at this tem- 
perature for 2 hours. At this stage a further 
3.75 parts of azodiisobutyronitrile were added 
and heating continued for a further 2 hours; 
at this stage a further addition of 1.87 parts 80 
of azodiisobutyronitrile was made and heating 
continued for a further 2 hours maintaining 
a temperature of 86° C. — 88° C. throughout 
the process. 

757 parts of solvent were then removed by 85 _ 
distillation and since much of this was the 
lower boiling solvent the reflux temperature 
rose to approximately 130 9 C. The solids 
content of the solution was 48.1%. 

The polymer was then esterified in the fol- 90 
lowing manner: 



parts 

Polymer solution (48.1% solids) 1374 
Para-nitrobenzoic acid 6.36 
Dimethyl lauryl amine 1.37 



95 



The mixture was heated with stirring to 
130° C. and maintained at 130° C— 140° C. 
until the acid value (as denned in Example 
1) had fallen below 0.2. 

A pigment dispersion was prepared in a 100 
ball mill by grinding Vegetable Black in the 
organic liquid containing this dispersant and 
this was compared with' a standard dispersion 
of Vegetable Black pigment in a solution of 
long oil-modified alkyd resin. Each dispersion 105 
was used to tint a white gloss paint based 
on a long oil-modified alkyd resin dissolved in 
the same aliphatic/aromatic hydrocarbon as 
used in the dispersant solution. At the same 
white/black ratio it was found that the colour 110 
strength of the black pigment dispersion 
based on the modified methacrylate disper- 
sant was 24% stronger than the colour 
strength of the standard black pigment dis- 
persion based on the oil-modified alkyd resin. 115 

Using the same modified dispersant tie 
colour strength of a dispersed pigment mix- 
ture comprising 60% Monolite Fast Scarlet 
RBS and 40% Monolite Fast Red GS was 
found to be 20%. stronger than the corres- 120 
ponding dispersion of pigment mixture in a 
long oil alkyd medium when used to tint 
a white gloss paint based on a long oil alkyd 
resin dissolved in tie same aliphatic/aro- 
matic hydrocarbon as above. 125 
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Example 9 
A copolymer dispersant was prepared in 
the following manner: 

Stage 1 

5 parts 
Polyhydroxystearic acid (mole- 
cular weight about 1500) 1100 
Aliphatic/aromatic hydrocarbon 
(boiling range 155° C— 195° C.) 900 

10 Hydroquinone 1 

Dimethyl lauryl amine 2 

Glycidyl methacrylate 150 

The mixture was heated with stirring to 
reflux and maintained at this temperature 
15 (about 140° C) until as a result of esterifica- 
tion of the acid with the glycidyl methacrylate 
the acid value of the mixture as defined in 
* Example 2 fell below 1.0. The final solids 
content of the polymer solution was 50.1%. 

20 Stage 2 

A vessel was charged with 610 parts of 
hydrocarbon (as above) and over a period 
of 5 hours the following mixture was drip 
fed into the vessel: 
25 parts 
Vinyl toluene 163 
Styrene 163 
Polymer solution as prepared in 
Stage 1 300 
30 Glycidyl methacrylate 18 
Azo dii sobutyroni trile 10 

Throughout this period the temperature 
was maintained at 85° C— 90° C. Further 
additions of azodiisobutyronitrile were made 
35 after 5, 7, 9 and 11 hours heating the amount 
being 2 parts on each occasion. 

Heating was continued for a total 
of approximately 12 hours at which stage 
the solids content was 38.5%. 

40 Stage 3 

The copolymer prepared as described in 
Stage 2 was esterified with para-nitrobenzoic 
acid in the following manner: 

parts 

45 Copolymer solution as described 

in Stage 2 500 
Para-nitrobenzoic acid 7.05 
Dimethyl lauryl amine 0.5 

The mixture was heated with stirring to 
50 140° C. and maintained at this temperature 
until the acid value had fallen below 0.2. 

The product was a solution in organic 
liquid of a copolymer having solvatable poly- 
hydroxystearic chains and aromatic groups 
55 attached to the 'backbone' of a vinyl toluene/ 
styrene/methacrylate polymer chain. 

Approximately 15% more Vegetable Black 
could be dispersed in this organic liquid con- 
taining the dispersant than in a correspond- 



ing organic liquid containing the copolymer 60 
free of esterified para-nitrobenzoic acid. Fur- 
ther, the dispersion in the esterified copoly- 
mer solution had greatly improved flow 
characteristics. A similar improvement in flow 
properties was noted in pigment dispersions in 65 
organic liquid containing in solution the para- 
nitrobenzoic acid esterified copolymer disper- 
sant and Monolite Yellow 10GS as compared 
with the dispersions of Monolite Yellow 10GS 
in solutions of the copolymer not esterified 70 
with para-nitrobenzoic acid. 

Example 10 
A lauryl methacrylate n-butyl methacry- 
late/glycidyl methacrylate copolymer was pre- 
pared in the following manner: 75 

parts 

Lauryl methacrylate 51 
n-Butyl methacrylate 234 
Glycidyl methacrylate 15 
Aliphatic hydrocarbon (boiling 80 

range 70° C.—95 0 C.) 455 
Aliphatic/aromatic hydrocarbon 

(boiling range 155° G— 195° G) 245 
Azodiisobutyronitrile 5.4 

The mixture was heated to reflux with 85 
stirring and maintained at this temperature 
for 2 hours. At this stage a further addi- 
tion was made: 

Azodnsobutyronitrile 2.7 mparts 

Reflux was continued for a further 2 hours 90 
at which stage most of the low boiling sol- 
vent was removed by distillation to give a 
solution containing 45.8% solids. 90% of the 
epoxy groups in the copolymer were then 
esterified with 3 : 5 dinitrobenzoic acid in the 95 
following manner: 

parts 

Copolymer solution as described 

above 1000 
3:5 dinitrobenzoic acid 30.2 100 

Dimethyl lauryl amine 1 

The product was heated under reflux with 
stirring over a period of 21 hours during 
which time the temperature rose slowly from 
126° C. to 140° G and thfe acid value (as" 105 
defined in Example 1) dropped to 0.275. ~ 

The esterified copolymer was.found to be a 
very effective dispersing agent compared with 
the lauryl methacrylate n-butyl methacrylate/ 
glycidyl methacrylate copolymer not esteri- 110 
fied with the 3 : 5 dinitrobenzoic acid. 

Approximately 50% more Monolite Yellow 
10GS could be dispersed in the organic liquid 
containing in solution the aromatic acid modi- 
fied copolymer than in a corresponding solu- 115 
tion of unmodified copolymer. 

Example 11 
A dispersant was prepared from linseed 
oil monoglycerides and para-nitrobenzoyl 
chloride in the following manner: 120 
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linseed oil monoglycerides 
Para-nitrobenzoyl chloride 
2,6-Lutidine 



parts 
540 
278 
160 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



The mixture was heated with stirring to 
90° C. and maintained at this temperature 
for 9 hours. The product was dissolved in 
•aliphatic/aromatic hydrocarbon (boiling 
range 155° G— 195° C) and a small amount 
of insoluble product removed by filtration. 
The filtrate was. washed with dilute hydro- 
chloric acid until free from lutidine, followed 
by two washings with distilled water. The 
solution was then dried over anhydrous mag- 
nesium sulphate. 

Approximately 75% more Monolite Yel- 
low 10GS could be dispersed in the liquid 
hydrocarbon containing the modified mono- 
glyceride than in a corresponding solution 
of unmodified monoglyceride. 

Example 12 
An improved dispersant was prepared from 
an epoxy resin as follows: 



Xylol 

Dimethyl lauryl amine 

Para-nitrobenzoic acid 

Liquid epoxy resin (molecular 
weight about 400; epoxide 
content 1 gm. equivalent per 
200 gms, of resin) 



parts 
200 
0.6 
167 



400 



The mixture was heated to 150° C. and 
held at this temperature until the acid value 
had fallen to below 1. 

Titanium dioxide was dispersed in the 
solution of esterified epoxy resin, the pigment 
dispersion then being mixed with a further 
quantity of the unmodified epoxy resin and 
an epoxy-reactive polyamide resin. It was 
found that the paint gave films of higher gloss 
than a corresponding paint in which the pig- 
ment was dispersed! in a solution of un- 
esterified epoxy -resin. 

The epoxy resin used in this Example was 
a condensation product of epichlorhydrin and 
^dipbenylol propane. Similar results were ob- 
tained with higher molecular weight products 
of such a condensation reaction, e.g. products 
of molecular weight up to 4000. 

In the above Example, only one epoxy 
group of the resin is esterified, but with 
approximately higher molecular weight re- 
sults both terminal epoxy groups may be 
esterified. 

Alternatively, if one terminal epoxy group 
of the resin is esterified with a long chain 
fatty acid, an improved dispersant is obtained 
if the other terminal epoxy group is esteri- 
fied with an aromatic add to provide the 



basic structure given in the formula above. 60 
The fatty acid provides a further extension 
of the solvajable chain-like component of the 
dispersant. 

Example 13 
A dispersion was made based on the fol- 65 
lowing ingredients: 

parts 

Monolite Yellow 10GS 75.8 
Polymer Solution* 98.5 
White Spirit . 29.5 70 

*A solution comprising 39 parts of polymer 
. in 61 parts of white spirit, the polymer 
being a random copolymer of composition 
80/17/3 lauryl methacrylate n-butyl meth- 
acrylate/glycidyi methacrylate, in which the 75 
epoxy group is reacted with para-nitroben- 
zoic acid. 

The mixture, which contains approxi- 
mately 25% by volume of Monolite Yellowy - 
disperses readily in a sand mill to give a 80 
free-flowing dispersion. 

A similar dispersion, but in which the poiy- 
mer is replaced by a pentaerythritol phthalate 
resin modified with 69% by weight of linseed 
oil, could not readily be made by this pro- 85 
cess at this pigment volume. Such dispersions 
as could be made are highly tbixotropic and 
a normal pigment volume which would enable 
the dispersion to be handled easily would be 
around 12%— 14%. 90 

Example 14 
Similar results were obtained to those of 
Example 13 using: 

parts 

Vegetable Black 61.0 95 

Polymer solution (as in Example 

13) 69.5 
White spirit 66.5 

This* dispersion contains approximately 
17%* by volume of Vegetable Black, where- 100 
as to obtain a useful dispersion in the alkyd 
resin described in Example 13, Vegetable 
Black content had to be reduced to 5% by 
volume. 

The dispersions described in the above 105 
Examples illustrate uses and advantages of a 
selection of the dispersants of this invention 
which may, of course, be used in dispersions 
of many materials oiher than the pigments 
used by way of illustration. * 110 

Pigment dispersions as exemplified above 
are of particular value in paint compositions 
and as has been explained, they are used to 
the best advantage when the dispersant is 
compatible^ with the film-forming material in 115 
the dry paint film as indicated in the follow- 
ing table: 
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10 



15 



20 



Chain-like component of 
Example dispersant 

1 & 2 Acrylic polymer. 

3 Polytmtadiene. 

4 Epoxidised oil. 

5 Alkyd resin. 

6 Polymerised linseed oil 

7 Fatty acid. 

8 Hydrocarbon-soluble 
acrylic polymer. 

9 Poly (OH-stearic acid). 
10 Hydrocarbon-soluble 

acrylic polymer. 
Fatty acid mono-glyceride. 
Epoxy resin. 
14 Acrylic polymer. 



11 
12 
13 & 



WHAT WE CLAIM IS: — 
1.. A dispersant for use in organic media 
having the formula: 



Ar— (CH=CH) n 



R R 

\ I 
_O_O-0H 

I I 
R R 



in which Ar is an aromatic group, n is 1 or 

0, from 2 to 3 R groups are individually H, 
CH 3 or QH 5 and the remaining R group or 
groups individually or the remaining group 

25 R— C— C— R in con&ination provides a sol- 
vable chain-like component of at least 12 
links. 

2. A dispersant as claimed in Claim 1 in 
which the solvatable chain-like component is 

30 of at least 18 links. 

3. A dispersant for use in organic media 
having the formula defined in Claim 1 in 
which the remaining R group or groups indi- 
vidually or the remaining group R — C — C— R 

35 in combination also provides at least one 
addition component having the formula: 

O 

II 

Ar— (CH=CH) q — C-O— 

in which Ar and n are as defined in Claim 

1, the component being attached to one of 
40 two adjacent carbon atoms in said R group 

or r — c — C— R group, the other of the ad- 
jacent carbon atoms carrying a hydroxyl 
group, and the solvatable chain-like compo- 
nent of the dispersant containing at least 12 
45 links and preferably at least 18 links per Ar 
group. 

4. A dispersant as claimed in Claim 1 
in which the solvatable chain-like component 
is an alkyd resin. 

50 5. A dispersant as claimed in Claim 1 in 
which the solvatable chain like component is 
an addition polymer. 



Suitable type of paint 

Acrylic lacquers. 

Polybutadiene stoving paint. 

Air-drying alkyd paint. 

Alkyd paint, air-drying cc stoving. 

Oil paint or air-drying alkyd -paint. 

Air-drying alkyd paint. 

Alkyd paint or P.V.C. dispersion 

paint. 

Alkyd paint or acrylic dispersion '.paint. 
Alkyd paint or P.V.C. or acrylic 
dispersion paint- 
Nitrocellulose lacquer. 
Epoxy stoving paint. 
Air-drying alkyd paint. 

6. A dispersant as claimed in Claim 1 in 
which the solvatable chak^like component is 
an acrylic polymer. 

7. A dispersant as claimed in Claim 1 in 
which the solvatable chain-like component is 
an epoxy resin. 

8. A dispersant as claimed in any one. of 
Claims 1—7 in which the aromatic group is 
phenyl or substituted phenyl. 

9. A dispersant as claimed: in Claim 8 
in which the aromatic group is para-nitro- 
phenyl. 

10. A dispersant as claimed in Claim 1 
and described in any one of the Examples. 

11. A process of making a dispersant as 
claimed in any one of the preceding Claims 
by reacting an acid of the "formula : 



Ar^-(CH=CH)a^COOH 

in which Ar and n are as defined above or a 
suitable derivative of such an acid, with an 
excess of an «,0-glycol of the formula: 

R R 

«i- r 

R_C-C-R r 

II.-- - ' 
OH OH 

or of an equivalent epoxy compound, in which 
the R groups are as defined above, theR 
groups providing the solvatable chain-like 
components optionally being attached to the 
glycol or epoxy compound subsequent to re- 
action with the acid. 

12. A process as claimed in Claim 11 in 
which the reaction is catalysed by a. tertiary 
amine. 

13. A dispersion of particles on an organic 
medium containing a dispersant as claimed 
in any one of Claims 1—10, the chain-like 
component of the dispersant being solvated 
by the organic medium. 

14. A dispersion as claimed in Claim 13 
in which the particles are pigment particles. 



55 



60 



65 



70 



75- 



80 



85 



90 
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15. A dispersion as claimed in Qaim 14 
which is a paint comprising pigment par- 
ticles dispersed in an organic liquid, the dis- Agent for the Applicants: 
persant and a fihn-forming^materiaL ~ D. VINCENT, 
5 16. A dispersion as claimed in Claim 13 Imperial Chemical House, 
and described with reference to any one of Millbank, 
the Examples. S.W.I. 

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1968. 

Published by the Patent Office, 25, Southampton Buildings, London, W.0.2, from whioh copies may be obtained. 
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do „ .uvvtuiuii, ior wmch we 

5 pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to dispersants _ for 
10 use in dispersions of liquid or solid particles 
in an organic medium and to dispersions in 
an organic medium containing such disper- 
sants. 

According to this invention we provide a 
15 dispersant for use in dispersions in organic 
media, the dispersant having the formula: 
O R R 

Ar-^CH^CH),,-- C— 0— C— C— OH 

R R 

in which Ar is an aromatic roup, n 1 o r 
0, from 2 to 3 R groups arc individually II, 

20 CH n or C,.H, and the remaining R group or 
groups individually or the remaining group 
v.^r — r — R in combination provide* a sol- 
vatable chain-like component cf at least 1- 
! : nk*. Preferably the sol vatable chain-like 

25 component is of at least 18 links. 

By "chain-like" component of at least 12 



wwu iv. a iic atains 

so linked will usually be carbon, but these 30 
may be interspersed with other atoms such 
as oxygen. 

The term "solvatable" as applied an this 
specification to the chain-like component of 
at least 12 links implies that the component 35 
can exist in an extended molecular state in 
the organic medium; a simple derivative of 
such a component usually is soluble in the 
organic medium where the medium is a 
liquid and compatible with the medium 40 
where the medium is a polymeric solid. 
Generally, in order to achieve this objective 
the polarities of the organic medium and the 
component of the dispersant solvated thereby 
must be similar. For example, for use in an 45 
organic medium which is a non-polar liquid 
vhe dispersant component to be solvated 
-;en?ra n y must also be non-polar; for use in 
a pola/ nv-ium r/.c diaper* w component 
generally must also be polar. In general, the 50 
polarity of the component will depend on 
•Jv nature u.: «nher atoms or groups 
attached to the basic chain structure. 

The siw.txr chain-like components are 
represented, for example, by simple chains 55 
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